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Aims Artemia is one of the most important live foods in aquaculture. The aim of the current
study was to investigate Microbiota of Artemia franciscana fed by bacterial probiotic Bacillus
subtilis and yeast Saccharomyces cerevisiae under laboratory conditions.

Materials & Methods In this experimental research, 500 Artemia nauplius were transported
to 1 liter Zug with salinity of 70ppt and fed daily by Dunaliella tertiolecta and wheat bran.
The present study was carried out in 4 treatments, including control treatment (no additive
probiotics), probiotic treatment of Saccharomyces cerevisiae, probiotic treatment of Bacillus
subtilis, and equal combination of yeast and bacteria. Statistical tests including Duncan’s new
multiple range test and one-way analysis of variance were used. SPSS 21 and Excel 2013
software were also used.

Findings Bacterial probiotic treatment showed the highest colony count compared with other
treatments (p<0.05). Treatment containing equal combination of yeast and bacteria had the
highest colony after probiotic bacterial treatment (p<0.05). The highest number of Bacillus
colonies in the body was obtained in probiotic bacterial treatment and combination of yeast
and bacteria, respectively, which was significantly higher than control and yeast treatments
(p<0.05). Based on the total number of Bacillus colonies, probiotic bacterial treatment showed
a significant difference with other treatments and the lowest number of colony was related to
probiotic yeast treatment (p<0.05).

Conclusion Compared with other treatments, the highest number of lactic acidic bacteria is in
bacterial treatment. These probiotics can well place on the surface as well as inside the body
of Artemia. Therefore, using Bacillus subtilis alone or with Saccharomyces cerevisiae can have a
positive effect on the bacterial count of Artemia.

Keywords Artemia franciscana; Bacillus subtilis; Saccharomyces cerevisiae; Microbiota

CITATION LINKS

*Correspondence

Address: Urmia University, 11 kilo-
meter of Serow Road, Deneshgah
Boulevard, Urmia, Iran. Postal Code:
5756151818

Phone: +98 (44) 32770489

Fax: +98 (44) 32753172
n.ahmadifard@urmia.ac.ir

Article History

Received: May 16,2016
Accepted: August 08, 2018
ePublished: September 22, 2018

[1] Manual for the culture and use of Brine Shrimp Artemia in ... [2] Microbial control of
the culture of Artemia juveniles through preemptive colonization by selected ... [3]
Influence of probiotic yeast phaffia rhodozyma on growth, survival and maturity of ... [4]
The use of immunostimulation in marine larviculture: Possibilities and ... [5] Protist
phylogeny and the high-level classification of ... [6] Effect of Frozen Daphnia magna diet
mixed with probiotic protexin on growth and survival ... [7] Probiotics as modulators of
the gut .. [8] Separation and quality of fish oil from precooked ... [9] Microbial
Manipulations to improve fish health and production--a Mediterranean ... [10] The effects
of oligofructose on growth performance, survival and autochthonous intestinal ... [11]
Bioencapsulation of two different vibrio species in nauplii of the Brine Shrimp ... [12]
Dietary administration of beta-mercapto-ethanol treated Saccharomyces cerevisiae
enhanced the growth, innate immune ... [13] Baker’s yeast as a potential substitute for live
algae in aquaculture diets: Artemia as a ... [14] LT3 improves the survival of gnotobiotic
brine shrimp ... [15] Effect of dietary inulin and oligosaccharides as prebiotics for weaning
turbot, Psetta maxima ... [16] Effect of probiotic on reproductive performance in female ...
[17] Inuline, oligofructose and intestinal ... [18] Food and Agriculture Organization of the
United Nations. Feed ingredients for carnivorous .. [19] Isolation and biochemical
characterization of organelles from the yeast, Saccharomyces ... [20] Effects of different
level administration of Bacillus subtilis and Bacillus ... [21] Effects of lactic acid bacteria
cultures on pathogenic microbiota ... [22] The effect of dietary fatty acids on lactic acid
bacteria associated with the epithelial mucosa and from feacalia ... [23] Enrichment of
Artemia nauplii with the probiotic yeast Saccharomyces ... [24] Probiotics as beneficial
microbes in aquaculture: An update on their multiple modes ...

Copyright© 2018, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform,
and build upon the material) under the Attribution-NonCommercial terms.


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://books.google.com/books?id=0XMWAQAAIAAJ&q
https://www.ncbi.nlm.nih.gov/pubmed/10347038
https://www.sciencedirect.com/science/article/abs/pii/S0044848697001142
https://www.sciencedirect.com/science/article/pii/S093247390470108X
http://www.ojafr.ir/main/attachments/article/82/OJAFR,%20B8,%2034-39,%202012.pdf
https://www.ncbi.nlm.nih.gov/pubmed/12215180
https://www.sciencedirect.com/science/article/abs/pii/S0044848610000955
https://www.ncbi.nlm.nih.gov/pubmed/20801223
https://doi.org/10.1111/j.1365-2095.2010.00828.x
https://www.ncbi.nlm.nih.gov/pubmed/9603861
https://www.ncbi.nlm.nih.gov/pubmed/21296672
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1749-7345.1990.tb00947.x
https://www.ncbi.nlm.nih.gov/pubmed/25190276
https://link.springer.com/article/10.1007/s10499-005-9003-4
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2109.2007.01696.x
https://www.ncbi.nlm.nih.gov/pubmed/10395613
https://books.google.com/books/about/Feed_ingredients_for_carnivorous_fish_sp.html?id=4S_xAAAAMAAJ
https://www.ncbi.nlm.nih.gov/pubmed/7645343
https://jfisheries.ut.ac.ir/article_30539.html
https://doi.org/10.1016/j.aquaculture.2004.12.008
https://www.ncbi.nlm.nih.gov/pubmed/9830121
https://link.springer.com/article/10.1023/B:AQUI.0000004193.40039.54
https://www.ncbi.nlm.nih.gov/pubmed/27075688
https://www.ncbi.nlm.nih.gov/mesh/67490888
https://www.ncbi.nlm.nih.gov/mesh/68001412
https://www.ncbi.nlm.nih.gov/mesh/68012441
https://www.ncbi.nlm.nih.gov/mesh/68064307
http://www.daneshafarand.ir/index.php%0D

OhlSen 5 glizalabdy 3429 VAP

ws‘.&a —>90 ‘lmgg.ug.u(:«jﬂ A_'>)'| uu..u oalastw! d9>9 wl
Sge Gl 45 39d 0 B 390 e g wilsgzge 43 (LSL
)'| oalaiwl ale ‘L’)lﬁ)b uJ)in (_glmob [l sadis 5§|9 LJB*B
6] ol o .)LQ,w.«.u Ugl.&.é 0pu> 43 lmgf.us,us).n

oSl g 039) Hold (9ySue Jolal g dgupr el lvSigug
O (bySL lacaung n [Maigd e plime elds pituaw
sl disslews Joloe b oj)le o Nl 51 (650K 53 oo
Soa 9 el GRl8l (gsY oy93 53 iy Eali8l caddy 3See
odd doli (ool wlidsd ;3 o« suSe Wl (d & Jexd
g gt M[,ogjb/[w b C)U )o.'xa B 9 el
wluSy 33 yleisle js (Saccharomycies cerevisiae)
5 Sy sl (SBSly (eal plusw Sye
C)hA L5-‘-‘9—‘-‘9)’ legeds g yls Ll wile uﬁL"’-’.J.)LYL*”Bi.‘:”
ool byl 55 g el leawlyinel 5 @ 095 (slameling
[0 sz 0 Sgage 1y lijae weoglio

L/ gh GUsmgsSao lise upp pol> Glagh San
ovsleol (SLySL Sdgugy b esddyied  Llucud)s
o&alejl sl 53 g v uanctlogy Sl yoins § (udiilw

BRIV

gy 9 slge

S detle pugliwl 558h ol i Glegly 5
Gty 9 GSf D Glo 3550) 95T 9 eyl 0aSiangy
ool Sdgmgn rSL eSS b agd (ol ol
s 5 (TSB) wihigswSimyi wlS baume 5> ekl
g wdS eyge odmaylSh HgileSil 43 celwVF waeds WOC
S 15l sy ytegiby Sl 1 osliiul b LT slass
MHSad aasd yid e s sllas (CFU)

by wlellhe osSiaghy I g puunlog)lo yo2e
ol MghlKen 5 2dalsd Glsy Gib 5 ad oy
el seup JsillsilSye Ly -V 1 oslinal U o (g pivedn
bugi g diued bys ol diwgds jhaw yaxe sladsle plxiliw
roxe gladole el wad S g Sl (sl
35 johiedy oddugd yedo 9 sl ylogiiwges oY dliwgdy
4 055 £°C slod 53 tlesT 5y93 5 Ll b Lead)T

s M puplSgw 3)lailil () 0 UlSuceuihs Leady] camcpun
GHSs gladad loSy; 5 Lyl ugalil 0ve (s 0
lie g9 95 b I8y Sen o 4755 Jgaz (wluoly Luad) oslie
Dunaliella <Ly Mbgs)y S>> Yol cawd b
wlellae Gololy 8y wyge 08 (g Yoi g (tertiolecta
» Hse purlil pusleols 53550 jo3 J8lam 51 14w iS
Felhe » G BSES a2l plie @ Galigoles
osSilie) yaine Joo o510l oluly .0 osliel (CFU.mMIY)
whle b g punglog)Blo «(g5se¥ 10 Jsku s o5l
«edy IS 4 Fx17CFU.mI

(52938 Sigug s 888) solis Hles Jolis jlend ez (tales]
CFUmML oI5 b i punnloglo Segmgyy sles
S L padvle puslaoh Siigugn lesd /P
(009) 55k 5 yaxe )losd 51 (gluwe oSy ¢ 1) 'CFUmI?
ODSI ¥ 5 slesd F) Ghalal Yl gpb S B 3 g il

WAY oliaals ¥ ojlad oY oy98

Uil L3yl b (ligaig)Sae  (suiyys
ookl byl Sbgugy b osddyiss
2 Aiagpw puantlog)lu yoie g ualiile

oatilesl bl

MSc (gbisali2ls) 349

Oyl cdagyl cduog)| o&adls (b gilio 0aSiidly e 09)§
PhD * 38500l dllypas

Oyl dagyl cduog)| o&adls (b gilio 0aSiidly eV 09)§
PhD ;240555 sl

Ol cdogl gl oSl (Sisrals 0aS3l (s55l5m9)Se 09,5
PhD @T)lol}

Ol cdegl cdpag )l o8ils (59505300 Lady] oSty

oS>

Uhgy B el (5)9)3(559T)3 0x3j slalie uyiee 3l SO LJ.AJ)T Sl
b oxdapiad Llluwahs Lad)l ox GlgnssSas olise upn yol>
2 s puactlog) Tl yaixa 3 ekl pugleol LSy Signg s
g1 oelKinlel byl

ladid S5y Lead)T gl 0ne yol> (125 Glngly 3 lagsbsy g dlge
wiad oA Qo § Salz b ailis) 5 Jistie Voppt Sed cdale b (6,000
e (G238 Siismgyy 456) aald jled Jols lad oz Glales] 0
5 radiil Guglls Silgngy slesd g punlog Blo Silgngyy
obls JIUT (65lel slogsajl iy (6535h 5 yaie o 51 golue Sy
Excel g SPSS 21 (slaylj8leys .auid; jIS 4 4S0ls (laielssiz g 48,bsh
00 oslasul 552013

b oGl glire oVl slaiee ssbes LSk Signsp slews nazdly
3 sluo palie (golo slend (p<elo0) sy plid ajlesd plo 4 cows
Ol RSL Slsngs slead 5l am 5 e 5 RS Sidangn
v JB1s 5 Gusliwl oS e uyidas (P<e/B) ey |y IS
o b 68k Seignan Sy slead 5 (631h Siamgn slewd ¥ aiyia
391 pebe jland g aald jledd Iyl (slaime sbay o5 sel s @
GASL Seigmgn slead iy IS Gusliwls Gla S slasi ululyy (p<e/+0)
@ byspe GilS (lime ourieS g ol ol aylesd plo b (g lsime oMb
(Dol oB) 331 oo Sgng sy slews

S5l (sl 1Sy Gline iy dajlend plo 4 ol (s pSaa
5 ahw ;) wilgice et b Sisgn ol cwl HLSL Jled
el uglils §1 oslisl cplpl 3,8 )15 Led)T a J51s Guizen
Sles S dlasl p ute 13U Nilgie drigpw il Bl b by leisay
Al ansls Lyl

gy uslog)Sle puabinle pusbuoly LilSuwdld Lagl mejlyanls
Ugsig e

WABI IV redlyys s

WAYONY iy a5

n.ahmadifard@urmia.ac.ir : Jgiue siumss”

d0ddo
L oS cwl 59630 5 0xj @bl pyiees 5 S L)l
5 s wabls plel Ghygp wile laShs oudls
dogaeling gl Jos ol (GVsb waedy (5)lnS
G906 5> SloninS wygeas apuSly 5 laSign
095 UsS (sl L eyl digej 53 (635 wilsllhae [Hsyls 2
Glfugudhs  Lady) sbpasls
cbli> gly 2 3lewl w8 w90 (Artemiafranciscana)
5 @l suiiSisde s Sl I Lags Lo 51 (5 3k Jaliie 53 Ll

L Hagd e oslainl leSuign il 5 Galiasd Slge 5l iz

wilud ggid 5 psle hogh - sale dalifad



WY g ualals ugliasly (ala il Saigang g Ly 0asiss BiSucpudl)s Loyl s (lisasg Ko (ouryt

il WS 0n b (g e ssba oS 13 Juls ulS
(P<e/+)

2 e on JB1s 5 Gushils Gl IS Glise paytien
L eoSh Segmgn «oSy sled 9 658 Sdgmg sleos
9 old jlead I ylden glai20 jobdy &5 ol cuos 4 jade
oo jland g 2ald jload 95 o Lol (P<e/o0) 39 yaxo jlas
slaei Golwly (P>e/0) sis osmlie (gyldpme wiglas
S| (L Sigmgn slead coh IS pogkiel sl SIS
bise SIS ol payeS g oy glid Layless b b (5 lsime
(Y 51908 Pl o) 51 pato Silgag p sload 4

(LT 0 53) IS slasi gty
“ 4t -+ 5 v < >

o Guskels JS
Sk WS g

Bals  Eyeke  HSh

0% J>1s guslwly

Sk 4peie

otd slopwslinl 5 g IS gkl uglawl 3Sh plise (¥ lsgel
olie ool Galite slojled b saddnisi lobwed)] 5 gu U5

G5 e 3 glite Bgym) s jlad o 1SS 4w s glel uSibe
(sl 10> x5 Uinglenss ot o gl o3l LalyyiSly

(S %)

Lail o GUsmssSue ol Guop pl> (gl Ban
kvl puglawl (3l ST Saligag s b a3 lllucedifys
g BT by )3 drig e unsetlogy T oo g
liwgeduw 5 2y pbole oY Gdign lopiusw 53
5 6% olsiews olsh sLle ol (st LaKismss olsad
Ohogdy 53 [181uilesgs 2 ko (595650 53 o33l Lalid! slael,
m2a g pudivle puglal RLySL Sdangy ol
51 SbsugsSan sl Hse wygods g puusilog, Bl

L g puuglog Blo yodo 391 yige Ladyl g 25 9
oy SusVapul lagySlh » i) eoitee @il
3 (Sgidpe clbiuoy (slag sl 2SS @le 45 plsre O)lsS
el i (oUgS opzi) 2z slassul 3dgi ) eaditueysd
Ghio bl 53 Wy paalisl el Wlgice 9 038 S,
L oo gidls Jubsay b yee 115 Thsgd 35290
815l g 5Wgy Vel wile laesl 5 jaras (ouiisy
oyaixe s (il ) Ciz o Jlisas 9 1i pdn cwl (See
o cwl (See o« Mlass Be ooy gl 9> gue
aliyd 9 WSS9 slagil @3ilsS plsieds oalig
L pugbl puiz glagysh a8 S 1) ady gsese
Ay ol Jlisay Jie iz Glalisl el 5lgy zshw o3Vl
b cailas b gugluls 2018555 5o oLl sl Gialiél 5 i
355 5 oliae enl s Sy o isily e hals
el Leyisily wiyas (sbaprmga Sl g sauShagiosa capl

[P35 e gLl )3 wlali Ghals
oBluos (5295500 yold i b (Sugmgy slag s o oS

Journal of Fisheries Science and Technology

edpdy g

Loyl GilsS oliws @ oadly oSl iyled jahiieds
wiedy T /) IS e0isS5as Jslore 53 Lyl (3l 3)h3 51 amy
dytasl 53 Jslone 51 osliitasl b Guoses 50 blgisy 4l
VT diels )3 Gl sloed) (Gexal s %o AY IS eaiw)
ez oyl bbb cod Ged slaed, 5 ad a1 B
sl ol 4 o JES! g 38 atdlsy yidolee) Jslae
29 w85 wyge (TSA) JBTugnl Sob Jpy wutS e
398 el poelsSl b Gidy culy ghe ey
slasi plails 9 @8 wygo GUI glod 13 59,4l O waety
slasi @i )8 @pgod 5 Ghled ladiged 51 S5 o 5 lag ST
sl owizen [81as ()8 (CFU.GTY) L)l 08 5 ilS
bedy] o2yl e @ Ssmgn (Siuws ol sl
Jolo b gdgeand g bbedl I 08 (oladiges
SlSad esls wlS Ggd Lbsy wlen LN sublSessisSU
Loyl o1 GBI Gty (sUigmg e 3 JS ligag Sae ¥
ol cws 4 (Cwgy) 2B (S sl SIS slass

Syl yranl - 39,55a055 3a5l Gasb 51 osly ga58 39aleys
olly BT 51 Leosly g3ssleys adpatedio 5 Gug 5 oy
03951 b loenSibe o BYaBl Guy ad esliul )b,
k.wg.\ l>osls (S)Lol ).Jbl w)a.&_\ Wyg0 OS."LS (5|4.’\.n|.>.&.’\.'3
Excel ey slas ;s lalssas 5 eloil SPSS 21 fi3les
338 eu) 2013

loazsly
olae b Gobise joba (LaSL Sbgmgp sled
sl slass (P<e/+0) 3l ol aylas polio ds canad |y lnsalS
Jleud 5 a3 jede g (2LiySL Sdsmgy 5l Golue yslie
g 3old jland ga b oS wadls Iy SIS o yitdion (L STL Sidgg
() 513503 sp<el o) 3y ol (g l3sime BN yaxo Liug.usy

€ 4q

b b
als ¢ b
| dfb L b

02 UsSae IS ou JEh sbsnSie gy UisnSoe
Sk WS gl

Wools Wjede WL 1S rpeie

P

1

a a
T T

“ 4t % ©® v < >
1

(La3yT )3 53) S Slass ey 18I

9 of IS GUsmesSae o JS GUsmasSae olise amlid () ylaged
UMJLA)T alido (SLE)LA..):J PRV EERES] sLmL»,Aﬁ)T 33 Cuwgy (5U9:’.-.’9)i.’.-°

5 wglite Bgye) witwd Hleud jo 5 LSS dw 5 gyle] uSile pslie
(ol <1403 e 5 Uyl (pms Jl3siie orglid snimaplits oyl STy Lals

Sedgmgn slead 55 o GBI Gid GUgmg S slass jhi S|
S| lajlas b b &S sls JuStd |y (SIS g pidion (LS
() laged p<e/ o) cils (g4l3 im0

olas |y IS a3k (6 38L Sigugyy caniSedlyys glalued)l
Slass UJ).«.AS)W Ls_ug,us).i )Lo.u 9 Lo )Lo.u BEE) 2530y

Volume 7, Issue 3, Summer 2018



OhlSen 5 (iglizalabdy 4429 YAA

&l
1- Sorgeloos P. Manual for the culture and use of Brine
Shrimp Artemia in aquaculture. Ghent: State University
of Ghent, Faculty of Agriculture; 1986. p. 319.
2- Verschuere L, Rombaut G, Huys G, Dhont ], Sorgeloos
P, Verstraete W. Microbial control of the culture of
Artemia juveniles through preemptive colonization by
selected bacterial strains. Appl Environl Microbiol.
1999;65(6):2527-33.
3- Shoja B, Ahmadi AR, Rafiee F, Nejatkhand Manavi P.
Influence of probiotic yeast phaffia rhodozyma on
growth, survival and maturity of Artemia urmiana. Asian
] Experiment Biol Sci. 2012;3(2):355-9.
4- Vadstein O. The use of immunostimulation in marine
larviculture: Possibilities and challenges. Aquaculture.
1997;155(1-4):401-17.
5- Cavalier-Smith T. 2003. Protist phylogeny and the
high-level classification of Protozoa. Eur ] Protistol.
2003;39(4):338-48.
6- Ahmadvand S, Jafaryan H, Farahani A, Ahmadvand Sh.
Effect of Frozen Daphnia magna diet mixed with
probiotic protexin on growth and survival of Rainbow
Trout (Onchorhynchus mykiss) fry reared under
controlled condition. Online ] Anim Feed Res.
2012;2(1):34-9.
7- Fooks LJ, Gibson GR. Probiotics as modulators of the
gut flora. Br ] Nutr. 2002;88 Suppl 1:539-49.
8- Merrifield DL, Dimitroglou A, Foey A, Davies S], Baker
RTM, Bggwald ], et al. The current status and future facus
of probiotic and prebiotic applications for salmonids.
Aquaculture. 2010;302(1-2):1-18.
9- Dimitroglou A, Merrifield DL, Carnevali O, Picchietti S,
Avella M, Daniels C, et al. Microbial Manipulations to
improve fish health and production--a Mediterranean
perspective. Fish Shellfish Immunol. 2011;30(1):1-16.
10- Hoseinifar SH, Mirvaghefi A, MojaziAmiri B,
Khoshbavar Rostami H, Merrifield, DL. The effects of
oligofructose on growth performance, survival and
autochthonous intestinal microbiota of beluga (Huso
huso) juveniles. Aquac Nutr. 2011;17(5):498-504.
11- Gomez-Gil B, Herrera-Vega MA, Aberu-Grobis FA,
Roque A. Bioencapsulation of two different vibrio species
in nauplii of the Brine Shrimp (Artemia franciscana).
Appl Environ Microbiol. 1998;64(6):2318-22.
12- Tukmechi A, Rahmati Andani H, Manaffar R,
Sheikhzadeh N. Dietary administration of beta-mercapto-
ethanol treated Saccharomyces cerevisiae enhanced the
growth, innate immune response and disease resistance
of the rainbow trout, Oncorhynchus mykiss. Fish
Shellfish Immunol. 2011;30(3):923-30.
13- Coutteau P, Lavens P, Sorgeloos P. Baker's yeast as a
potential substitute for live algae in aquaculture diets:
Artemia as a case study. ] World Aquac Soc.
1990;21(1):1-9.
14- Niu Y, Defoirdt T, Baruah K, Van De Wiele T, Dong S,
Bossier P. Bacillus sp. LT3 improves the survival of
gnotobiotic brine shrimp (Artemia franciscana) larvae
challenged with Vibrio campbellii by enhancing the
innate immune response and by decreasing the activity
of shrimp-associated vibrios. Vet Microbiol. 2014;173(3-
4):279-88.
15- Mahious AS, Gatesoup FJ, Hervi M, Metailler R,
Ollevier F. Effect of dietary inulin and oligosaccharides as
prebiotics for weaning turbot, Psetta maxima (Linnaeus,
C. 1758). Aquac Int. 2006;14:219-29.

WAY oliaals ¥ ojlad oY oy98

223595 50 (Suileily g 2d) S9m2 w90 (s @lsgzge (iylsS
2954 sl (635h LT G GUigg S gl pululy
i 59,10 51 sy oS (5 5ba 9 Sl LadT (4 53 candlys
Sidlsd 5 350 (laSangn (Saisngy JeSe b Luad)l
ookl Lo ySh GUIS ais s |y g (SUgmgsSoe Hlade
29 oden LSh Siisngn b ssbayisl glaled)l
Segmgsg slead 53 391 ke pyieS jeke Sugmgn sled
SloSl ple b pugliwl (658 @390 wuldy (LS
K 4 s it GRSl @ e base ) 39296
dge Uhgy) wle Vb (gilwié I eslatwl b e SL
Gl Gyl i @olab cel (Bl Glegly pd esliiul
g3 dalgd ealatwl L5 olgds los p2 43 g 4 smlgs Luad)]

s ©ASL I VCFUMIT clile Jilo 5l 8l Giagh 5
o5 18 oslitul ol yedee 51 £ SCFUMIL jlo il (iSTas
Seiguigys 93 ol 45 31y L b .aimdls Jslee ojg Luyds
2 el Glgmg S slasi g9y witwdlys @Shi ol b
s il aglle ys aisl adly g hpine Hl w@ieuiVsh
Gl e yado I WCFUMIL cdale 1 oslitol b 23] taxo
allho 3 0 Jols yiVb g b gbedle 4 eawd (YL
9)A;>A)| U.uS)J oalaitwl 45" A e p‘”ob&pﬁs 9 5@'4.._9.5
2 350 sapmy Gl XL S LSy o S
O pee 5 (8L I Sy eslaiwl b g ol Ghagdy
ol s 4 LadyT o (sUismg e 51 (s s

Sgmgn A ladigw axd ol aellhs lacasgize |
A phebe ol 390all 5l Sy axed 51 amy b &5 5
232 e Siingn 51 45 35850 Sleidony oai] wilallbe (gl
oliabl LB Gupiws 9 glisebl Jpa> @l j3iS Jo1s
g4 odliiwl

(S piSdznytts

SeiSYapl Gl ySU lhise puyting daylend plo 4 cows
2 Wlsige e bSWamgy ol cwl (LSL L
51 sl palpliy (S b3 Lyl o J51s puizen 3 alaw
Gigpw pusscslog T liu L b lbsa gudiolo walawl
bl 4y Lol l glag ySL slasl y (e ;30 ilgie

9 LL.A.‘)T osSigi LSS 51 allio UKMSJ (31998 g Sl
olSen johiiet (g, @ils ohagas duegl oBLtils (5 93]
Ay5le Jae 4 G188 (LSl eutS (gl

ool o bad)l ousSimgdy 13 pol> Ghamgdy 1 BMSlagals
33250 b 3555 BV yls0 plad .e8)S wigo daeg)l olBiils
9 Uhsr S I S wlgzae &S (gpebd i caley o5
o8l (2)le wigSaud Lylse EeMel Bty :adlia (oyles
3,185 3929 T leo

233,85 «(Jg] oatunsh) (slinel by sy 1Bl pqu
(93 odiuugd) M sdex] dlpai (%) Lol )iw.mg)alum
odiugl) (524eSeS sl (%V) oy OA..')‘S/J./LS)‘.AT )iln.l;z.'
(plz ovimsd) G poli (%Y) Ko Siwgh (pow
(%)+) ol g,

dog) o&als Sk ol L ol kgl (e &.!Lm
A pladl (gmatily 4eliphly wyge

wilud ggid 5 psle hogh - sale dalifad



W g el ugliasly (alasiSly Saigasg g Ly 0aasisy Bty Loyl s (slisasg Ko (suaryt

Fisheries Iran ] Natur Resour. 2013;65(4):353-64.
[Persian]

21- Vazquez JA, Gonzalez MP. Murado MA, Effects of
lactic acid bacteria cultures on pathogenic microbiota
from fish. Aquac. 2005;245(1-4):149-61.

22- Ringg E, Bendiksen HR, Gausen SJ, Sundsfjord A,
Olsen RE. The effect of dietary fatty acids on lactic acid
bacteria associated with the epithelial mucosa and from
feacalia of Arctic charr, Salvelinus alpinus (L.). ] Appl
Microbiol. 1998;85(5):855-67.

23- Patra SK, Mohamed KS. Enrichment of Artemia
nauplii with the probiotic yeast Saccharomyces boulardii
and its resistance against a pathogenic Vibrio. Aquac Int.
2003;11(5):505-14.

24- Zorriehzahra M], Delshad ST, Adel M, Tiwari R,
Karthik K, Dhama K, et al. Probiotics as beneficial
microbes in aquaculture: An update on their multiple
modes of action: A review. Vet Quart. 2016;36(4):228-41.

Journal of Fisheries Science and Technology

16- Ghosh SA, Sinha A, Sabu C. Effect of probiotic on
reproductive performance in female livebearing
ornamental fish. Aquac Res. 2007;38(5):518-26.

17- Jenkins DJA, Kendall CWC, Vuksan V. Inuline,
oligofructose and intestinal function. ] Nutr.
1999;129(7):1431S-3S.

18- Tacon AGJ, Food and Agriculture Organization of the
United Nations. Feed ingredients for carnivorous fish
species: Alternatives to fishmeal and other fishery
resources. Rome: Food and Agriculture Organization of
the United Nations; 1994.

19- Zinser E, Daum G. Isolation and biochemical
characterization of organelles from the yeast,
Saccharomyces cerevisiae. Yeast. 1995;11(6):493-536.
20- Ahmadnia Motlagh HR, Farhangi M, Rafiee G, Noori F.
Effects of different level administration of Bacillus
subtilis and Bacillus licheniformis on growth
performance and survival rate of Artemia urmiana. ]

Volume 7, Issue 3, Summer 2018





